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(57) Alistnict 

A monoclonal antibody which specifically reacts with human lung surfactant apoprotein D has been successfully obtained. 
It has become possible to diagn se respiratory system diseases by specifically detecting or determining human hing surfactant ap- 
oprotein D with the use of the antibody. 
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20 ± le m J£ <:i t> T ^ gfe t b T ^ ^ m V> it . 

* , . Jb IE + h © ^ ff^ t L T h" :t t ^ - t^" ^ Sfe 
25 ^ ^ ffl -r ti{df > ^ h liTa® l^^7&^ «^ ^ o 
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® If- :t f- > ft: fJi 
<^r \d: > itm^ 

J[j^T, mmm '^Tjk L . :^ ^ ^ Mr i*- 6^ m.^^ -t ^ o 

10 <Li^(D:f5'^ (Persson. A. at al, J. Biol. Chem. 2 
65. 5755, (1 990))CcfcOPMUyihhS 
P - D ^4.a:^ig7|c (w^gfi? $ -a: (0.4rag/'inl) . ^ ^ 
u 4 y V T ^ ^< y \^ t \ : icDJtS-CtS'&LTJiV^U 
•:^3>tL/cfc©^BALB/'cv't7X (iSi, 6ii^) 

15 ©flIEl*3Jr2 / I 0 Ojt/1 S-^ (i.p.) UTtOHI 

Stm t Ltzo SJlSfe^S^, 2iiP5fc#{lijCllI. I^^cd:^ 
j*T'^^ (i.p.) L/r^. Jg^^feStbTthSP-D 
©^a:^i^7K^?i^^v't7X©M^flli^(p5 Xig y 2 0 0 
;t/ 1 S-^ ( i. V. ) LtZo 

20 «*^fe!sE7!>>t.30'^ICvt7X©)»)!g^!SajU> RPM 

I - 1 6 4 0 n^mx-mi^ Lrm-mm^Mi(k^mmi^tzo 

lll^(r-7'!7XiXD--7P3x6 3Ag8Ul (P3U 
1) (ATCC CRL-1597)^RPMI-16 

4 0 mMTm^ mmm t p z i o : i.-cs-^ 

25 Ltcm. jg >6 55- HI U T '# ^ U -y "h {r 5 0 9^ *• 'J i ^ U 
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>rU='-;U(PEG) lOOO-^WRPMI-164 

RPMI - 1 6 4 0^tfe^$?g^J!ra;tTl OmltL. 
ii ^3- ISS L T f# ^ P -y h 1 % 't' fl& !S Ifil rt ( F C 
5 S) 640^ilil{wP3Ul tUTSx 

1 0 * mfi& y 0. \ ml 1 1£ ^ J: V mm ^ . 9 b a. 

-^WRPMI - 1 6 4 0 *lfilb (HAT^Kii) ^0. Imlgs 
10 flnb. ^©'#3~4Brt(rigi(!jcD#^M<£rSfLl>HA 

T ^ 1ft T' 31^ m L /c o 

m^t^ I 4BB{r^^-r:/'; K-vcD::^i?'J- — 

i^L/co ^)^>7i^l;^6t^SP-D (1 

/mI)^3-hL. 2 5%ya.;;:J'j.-;;(:^B:^©m 
15 ttSS) •^WPBS-C'7*D.y + >rL/c9 6't'i>'U-7^^7 

Tll^rB^SEcJ^-yr^^o PBS2 0 Ojul -CSllgfe^L/c 
t:-:*-f->fbin;v't7XlgG (^^r5'-tt|;i)^fg5 0 

20 PBS-esm^^b. r \£ > D - ^ ^ ^ -y ^ - 
^ - i^M) 5 0 u I ^m^xm a t 3 o 

(4-T^>'T>^t:"U> (0. 2 5 mg/ml) , :? y - 
;l/ ( 0. 2 5 mg/ml) . 0. 4 2 5Mi§^<b:^^-^#) .2 0 
25 Oyt/l ^Jin;tT^iaTSl£^-ti:> 5 5 0 nm© IS :)t S ^ fflil 
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4f ^ {* ^ & ^ W :7' 'J K - V ^ il gij b ( ^ 1 ) o 



m. 1 



5 














SP-D 


9 4 


6 6 0 


9 


4 0 



Z © J: -5 (1 L T jl gij b ^ < y 'J K - V ^ ^ t. {I 1^ 
10 <.>T ^7 a - - > r L, khSP-DtrStL 

(IGII. 3E4. 3H4. 5A4s 6B2. 7A1 
0. 7C6. 9E1. 10Hll)^^S:t/Co 

5ml-cmaU/-;vt;:^<DBIII^I^-^3x i o" ffi-ToS-^ 
L . 2 ii ra ^ (r AM tK L /c , (r Ji le ® III tK 4* 

S5) 2 Oral ^1.5x2 0 cm® 7 X |g :^ 7 A ^ ii U . 

3M^^^l:-^ h 't^A^-^t.-i. bm^'J -y ymmi(k (phs. 
9 ) T ¥ ii ft L /c o {1 . 5fe ©HI 7K^mmom ^ ^) y 
■ > ® fi^ t' 2 ^ u T ^' V A ir jn ;^ 55 ^ s ® r -y 

25 ® iCt T- "Si # M e ^ £5fc ^ 1^ * L 1^ . « L /cl gG 



Mimosa V2-05-00 16:48:13 



wo 93/25701 



PCr/JP93/00768 



23 

^0. 1 Mc^:^>mmmm a pH3. o) izxmm vtco ^ ^ 
L T n /ci gG m ^ ^ ^ m \f ^ tz isb -h-^ {z V b 
s t T 1 m.mm \^tz^ 

5 ^ ^ •:r o^m:> 

bhSP-D (1 ^=i-hL> 25% 7* 

10 -^-^UCti^ig^^i^fln MonoAb- ID EIA ^ h (Zymed 

^ H 14 a 2 :^ -r ii T' 5 o 

S 2 



o - > 


IgG >? ^ -7./ ^ ^ -f 


IGll 


IgGl / K 


3E4 


IgGl / K 


3H4 


IgGl / K 


5A4 


IgG2a/ /c 


6B2 


IgGl / K 


7A10 


IgGl / /c 


7C6 


IgGl / /c 


9E1 


IgGl / /c 


lOHll 


IgGl Z /c 
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^^'1'7''JK-v(lGll^ 3E4, 3H4. 5A4. 
6B2> 7A10. 7C6, 9E1, lOHll)©^ 

5 D s - t' '} T ^) ji'T i ^ j\^n.m.mmm (sds-p 
AGE) ^m^^fofj^jzroyy^-^yri^isjiz^mmst 

iS^m^m <E L I S A ) iZ J: 10 fr o 

SDS-PAGE (iLaniralicD:^& (Nature. 2 2 7 : 
10 680. 1 972)(I^^b^fo/Co-fA>':/o•yf^-<> 

rmomy^^i^ii-&i<om.o-c&^o -rut)-^. sds- 

PAGE{:i<i:oT#e.ti/w^iSiy;u^ - hn-t;l/o-^ 
lifr^-a:. 6 0V, 12B#&1iimLT-hn-tr;l/n-x 

15 xm ^m.n<D^m "7 ^ y X mm ±izm^ . — Si3 

5?6 Triton X- 1 0 05.O'2%;?. + Ai;U^#WPBS 
{I37°C, ll^K^UTyD.y + >ri!LSI^ff-?/cm. 

p B s-esn^^b/c^y ^ a-:>-;utn:«:^fg^^s-e 

20 ll^HStC^-tir^^o PBST'3E^^^U/c^s ^ }l :t ^ 

^fl5 (;^;5--r'f^n.yyN-- ( 5 -i- K tt S ) 3 0 

mg> / ^ J - J\y I 0 mK P.B S- 5 0 mU 3 0 % ii^ (LtK. . 
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thSP-Dli. MTt^i^y . 4 3kDa ^^"To 

t h S P - D m ^ '^Myc^i^T -cm^mW] L . A y ^ 

D-^^UtJti* (U-^l : IGI 1. U->2 : 3E4. 
[y - y 3 : 3H4. U->4 : 5A4. b->5 : 6B 
2. U->6 : 7A1 0, U->7 : 7C6. U-> 
8 : 9E1. b->9 : 1 OHl 1) lit^-Ttlfe^^^-S 
■4 10 SkDa CDh hSP-DlI^*t)T3tt^SlSt4^:^L/wo 
* /c . * V ^ ^ - i- (7C6) liilS?D#(::;9i^^L 

t S *5 n -5 S*^3 SkDa Ot hSP-D 8? <^ 

CB) E L I S A J; -5 #^14£D P^Jf 

15 i|tS?thSP-DCD5inMh'JX^^ (l.O^fg /mK 
pH7. 4) ^5 Ojul ^o9 6't;i;UV'i':?a:J'-r:J'-7* 
u - h o ^ 't7 X ^ fin t ^ . 4 °C T- 1 Hifc ]!& g L m . P 
BST'SHSfe^b/Co 0. 5% Triton 1 0 0-XS.Of2 
%X + A^>'Ui7-g-WPBS 2 0 0 Acl ^^'t7x;Kc;^j!jn 

20 ^©TlB#ra]BtgLT>^D.y4^>i7';g:SiLyio PB 

ST-3[IISfe#bfc^. ^:y57n-:h;t/fiL<*^j£5 Ojul 
^Ati^fi-Pll^felSl&^-tir/io PBS 2 0 0j[il T3 

25 /ioSEE:|^. PBS-esmSfe^L. Th"i?>D--<>'U:^ 
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-e 3 0 KJt ^ t^o ^ t> P B S T' 1^ <i {I Sfe ?t t . 
MM mm (0-7i — U^i^Ti^ (0.2iBg//nil) SO' 
0. 4 2 5 MigS$<b7k^-^W0. lM:?J^>'l^*I®^pH5. 

5 0) looui^im^xm^-cKit^'itfz'^. 2 Nmm 

1 0 Ojwl ^j!jPX.-rMC&^<?±$-l^^ 4 9 2 nmcD PR^jg 
^flO^t/^o ^2SO'IM3IC;^frt<. ^y:7D--^ 
Jl^mW (6B2fcJ:0'7C6) CDhhSP-D (1.0 
;t£g /ml) {C*rt-'SSC&'l±l±S^ii<??fi5T'*)o/c„ 
10 j±^LTlr>/A(,^7!?^, •flfeO^y i7a-:^;^^n:^^ ( 1 G 1 1 . 

3E4. 3H4. 5A4. 7 A 10. 9E1. lOHl 

1) {c K L T t) 1^ # ^SJi^. L T l> * o 

a - i- JltfLh hSP-Dta:{*©xXSCE14) 
15 y ^) K--rcDmi-r'2>^>'^n-:h;HK:f*: (6B 

2S.07C 6) CDt hSP-Afc^Ov>y hSP-D{C 
St-T'S^XSCBftcDlfiig^SDS-PAGE^ffll.^/c-r 

20 t h J; O' ^ y h S P - D BU a; U Persson t> © 
*yithSP-A (iKuroki e> © :^ ^ (Proc. 
Natl. Acad. Sci. U.S.A. 85. 5566, 198 

(A) ^' A y y n ^ -f- > J; 6 ^X.Ml&t^.cpP^f 

25 hl>SP-DB^. thSP-AB5>. ^-^hSP- 
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^wWj ^ J. y a y f- ^ y crm^ZX J i7 u - i- 

5 U->2 : thSP-A. U->3 :5>yhSP-D. 

(6B2SCJ^7C6) (i^^^fi4 3kDa ®h hSP-D> 
t hSP-D®-Mi*tS^n-5*^9 OkDa OW&WR 
?>'h h^^7K4'®SP-D(C*fLT«id6-C3^l^Sl&^<£-:^ 
10 b 7t o tfz^ ^ y 9 a - i- ( 7 C 6 ) . t h S 

P-Di)lSSI^JCilR^L/ct.mt?n'S^^^a*t)3 8kDa ® 
t h S P - D ^M'^ i^M l^'C fe@i6T5tl^SlS ^ L 

^^S*^2 6 — 3 8 kDa ^^-Th hSP-AiZiciLX\t 
15 ^<SlSi4<£-*^-r. t h S P - A ^ «-J!SS il^E 
■r-5tSt>n-553'^*4 3kDa ©hhSP-DHS^LT 

^ y hSP-D (^TcT. ^^M*^4 3kDa ^^f) 
*f t T li If i: ^ if S C5 14 * ^ $ ^•^ ( 13 4 ) o 

20 (B) ifyK'T'^/^EL I SAJiJc^xXSCo-tiOPIff 

^IgPflcD^y^u-^^UtJtf* (6B2&af7C6) © 
thSP-ASa^5>y hSP-D(C?t*-r^^XjSCt:l4^r 
p^:y>a-:h;L'tS;i*:^fflV^ F-r>y^EL I SA 
ir J; 0 IS 6 -tJ- > K ^ f: E L I S A 0 S ^ ^ 

2^ ik(OM<0'C$3^o 
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^yi;a-i-JiyijLi^ (6B2) CDPBS^§^I^1 0 u g 
/nil^5 0 f£ I -Tog Q^j^Jl^-(i7u^^i^--yu- 
h (O ^ O ^ JHzmm . 4 'C T' 1 Bife Kr g L /-c ^ , PBS 
T;- 3 HSfe^ U /wo 0. 5 Triton X- 1 0 0 S. O' 2 % X + 
5 Ai;U:?-i-^PBS2 0 0/zl€-€-'t7i>>HCj^fiDL, ^ 
'ifr^ST'lB^F^SScMl^TT'D-y + ^r^JSL/ro PB 
S X- 3 Lt^'^. thSP-D(DPBS^?S^^5 0 

^fl^j^flOL. 4°C-Ciejfci!igL/ioPBS2 0 0//l 
•e 3 EI Sfe ^ L . t" :t 5^ > fb * y ^ D - ^ ;U tJt (7 
10 C6) CDPBS^flS (0.5?^ Triton X- 1 0 OS O' 0.1 

%:z.^i.iJi'^^^) 1 0//g/nii^5 0/zi Snx.-cil 
0//1 ^tinx.-C^S-e3 0^5-RaSCc:^-ti:/co ^^.i^PB 

15 s -cmmizmm L . mmmm (. 3 mu 3, 3', 5. 

^■^WO. 2M^x>^^^?WpH3. 8) 10 0)tzl^finx., 
^^&TMC&^-t*/i^^> 2NBit^l 0 Ox/I ^Snx.TSC5 
<£r#±^-ti:/i^, 4 5 0 nraCD (R :)t K ^ iftfl ^ b o 
20 3S:^KcE:t* (^) li?>;5^{-ctf9^aib/^o 

50%*S-^ti (iSTtSO. 6 fC 

h S P - D (50 ng/ml) 

— — X 100 

50% ( IS^SO. 6 tv. 

iei!^KiglS( ng/ral) 



25 
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0.2 b 96 mT -C- ^ tz (05, ^3) o 

5 (Cj:-S3^XSlS&CDlif«f"e{i> M}Jt(*: (6 B 2J^O'7 C 
6) Ii 2 6 — 3 8 kDa ©SP-At'5tbTli^<SK&tt 
SP-A®^ff('^!gi[Sil^.-r^t)®tS:bn 

10 

/c & CD^K (ng/mi) (%) 

hFSP-D 50 100 

15 thSP-A >25.000 <0.2 

7-> h SP-D >20. 000 <0. 25 

(C) ^m^M (D ^ J ^7 a - i- Jlin.it {im i&<D m 1^ \z h S P 

20 m <t=E y ^ 'a - i- ;ltn.it (7C6) S Ch'Nakane (Dy^m 
(Immunoassays in the clinical laboratory. Alan R. 
Liss Inc.. New York, 81. 1979) ir i; 0 ^ 13 t 15 

■*)- \d' ^ Jl. ^ ^ iy - -if mm it ^ J ^ a - -f- Jl \jC it (6 
B 2 ) cDffi^-^tJ-fr^ffl ^ - t J; ^ .h V S.P - D 
25 {C St r # M fi^J t!?^ -5 S 1^ -9- > K -< y ^ E L I S A ^ 
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(DM 0 X- ^ ^ o 

^ J 9 o - (7C6) (D P B S mWL \ 0 fi g 

5 u-hcD^-i^iAjr^SnL, 4 'CX' I mtkM: L fzm. P 
BS-esm^^fe^L/cc l^-t^'^JfiL^fT^by'SV (BS 
A) -^#PBS2 0 0// 1 ^#t7i;i.{rj3sfinU. ^e>(c 

^fiT'i D#r5®fgLT:/ci -y^vr^JiBbyio PBs-e 

sm^^L/w^, thSP-D®0. 5% Triton X- 

10 1 0 0-i-WPBSJ^^^i 0 Ojai^trab. mux I m 

BfgL/cc PBS2 0 0//lT'3lilSfe#t/c^. BSJ^C 

■9-h-^;u^^s/:/--tf^^fk^y 9 ^ - -r )\^ ^ ( 6 b 

2)©0. 5% TritonX-10 0RC>'19()BSA^W 
PBS^fi^2A£g/ml^l 0 Ojti lJD;t. MUX 2^ 
15 PelSlE^^iir/Co SCC'^. PBSTSBSfeM^L. ^W^WL 
(0. 3mM 3. 3' , 5. 5' -T-h^y^>'l"^> 

-:^-:;'>j^{>'o. oo5%i^^fb7K^^Wo. 2M^a^> 

pH3.- 8) 1 ^fiT'20 
^Slt^^iir/c^, 2N?SI^1 0 u l^Sn X. T S E5 ^ 
20 ±$ii-. 4 5 0 nmOlK7t)S<£:ffi!l^L/Co 
(D ^fil^ 

Persson «^ cD C J: <9 li fif L It t h S P - D CD 
0. 5% Triton X-10 0-t-WPBS^?K^^?t^iB!lM 
t L T -tr > K -y f- E L I S A ^ ?T o o -E- © * ^ 
25 3. 1 3ng//ml~2 0 0ng/'ml©iilB{lfcl^Ts 
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6 ) o 

5 ^/cfeC th^*«lt*:(w*f-r'SltlS!thSP-D©^ 

[5I^R^i^(r*J(.^-C^i. t h^7|c^<*{ClflSt hS P-D 
(DO. 5% TritonX-100-^^PBS^^i^(0, 
1 2. 5. 25, 50ng./ml)^j[niX., -If >K-ry 

10 5^EL I s Aizxm^Ltco ^ comm. mst hsp- 

DCD^ifncHJiR^ (9 4. 4~1 1 1. 2 %:> ^ tl 

tz (^4 ) o h h^7H^i=^^m\^^tz^m.^mvit. 

^ $ tltz ( 13 7 ) o 
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4 





o n _ n ^ •ftn -& 

k n g/ m 1 y 


iM ^ jftSr 
iUU /t m 

r n o / m 1 ^ 


or 1/ L=J nA 
r n fy / m 1 


IdI ll! ^ 

(%) 


1 


0 


8. 3 








12. 5 


20. 4 


12.1 


yb. 0 




25. 0 


31. 9 


23. 6 


94. 4 




50. 0 


56. 0 


47. 7 


95. 4 


2 


0 


14. 0 








12. 5 


27. 4 


13. 4 


107. 2 




25. 0 


38. 4 


24. 4 


97. 6 




50. 0 


62. 4 


48. 4 


96. 8 


3 


0 


35. 1 








12. 5 


49. 0 


13. 9 


111.2 




25. 0 


59. 8 


24. 7 


98. 8 




50. 0 


82. 4 


47. 3 


94. 6 



15 SP-D. $ e> l^*f fi^ t l-"C h h S P - D cDpgpgflB-fi^ 
^ Hi L ^-^ o 



20 50%^-&14^#^^^fcO 

t h SP-Djilg (60ng/ml) 

50 % ^ ti ^ ?# ^ fc 36© 
^i^Pii^SiiS (ng/ml) 

ccD*^m.thSP-A(::?t+.-rS3^XSI^:i*fetiO. 3% 

25 j^TT^o. ■^fz^yVs?-T)kzn-f^-^xm.m^\t 
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6) {i26-'38 kDa CDt hSP-A(-*tLTJ*^<S 
^^n'5thSP-D{-;Sl&-r-5Ct*>^> thSP-A 

^ o 



15 







/•c&CDilS (ng/ml) 




t 


h SP-D 


60 


100 


b 


h SP-D 


>20480 


<0. 3 


■7 


-y h SP-D 


10240 


0. 6 



20 H # © Jill * CD S P - D ^ K ^ SU ^ L o 

(A) i&mmyk'^ <D s p - B mm. 

-e . IE fig 3 0 ii £1 T ® ^ ( 8 fi?tj.) it T S P - D 

25 mm i)< «n <h f}^ fz m m ^ tz C S S ) » z O z t o . 
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^7jc4'S p - D mma^^ '^m (D^]S.m ^ K^-r 6 1 1 h 

{- . ^ 7jc ^ S P - D ^ O iP,iJ ^ li . lRDS=&^-oi^!^ 

(B) ^^^mmmi^m'p <D s p - D i^st 
5 fl$)!agfi£E.m# (1 3<5ij) . !i^^nmwim& (i p 

F) , i^;^=I•<K->'X (Sar) :SO*i)i^A (1 3 

10 <D z t J: 0 . ^m^mmm^m'¥ o s p - ummom^ 
fzo -fiii . I p F i6 J: a s a T X' it A om i= {a {S 1^ 
(c) ^m^mn^B'^^ B.mstm^'<D s p - Dmm 

nm.tLxm'^AOikm'^sp-Dmm^m^vfco ^ 

«^75^(r^flt<&^U/- (HI 0 RO^ I l)-o COCirJ;^. 

jfiL ?f 4* s p - Dmmom^ii. ±§d.m^ © 3^ m © ^ sij 
m ^ m T $> ^ z t i)< 7F ^ ti fc o 
2z mmm Q ^mm.mm^ 
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^i- 14 fit; ^ 1^ & go ^ Iw J; o T f# t> n Brp ^ M ^ C^1&. 
;i->;Uv»J>@^. /N-vT^-fV^SL. ^y^o-i-Jl^^ 

Id L . tK gfe L o «k (C 0. 3 % i§ ft 7lc ^ ^ ^ ^ y - ''I' 

tffi^sT' S 0 ^ m m-r z t iz ^ K> ]^ m ^ ^ ^ ^ •> ^ 

10 ^L,c:©ifc^<£-3ll^0i5L/co I 0 %^ -7 iSa.m 

P B S IZMUX' 3 0 ^ m m-t Z t X'ZT a y ^ > y 
t*:^»TL, ^iSTSO^raSlS^-lir/c^PBS-ei^^ 

- tt 12 ) ^iSTt, mux- z 0 ^ m ^ fz p B s 
jj^TL. m&x 3 0 ^mK^^^^tco p B s X z mmi^ 

>&©*tm. sp-Dli.Bi^iilJScD3 6^]^f^'2 5^5lJsa^ 
mmmomi^RtJfmmnmxu-r^xmnxib ^ * 

25 fc, ##i:bTffofcSP-Arg|fr{*< HfBg^ScDS 
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Q I 8 tJ^' 1^ 14 0 X S P - D R O' S P - A © 

< t^ — -:fJf)<mn.^lii<Dit3 6 ^5iJ ^ 3 1 0tJ T $) ,o o 
z <D z t SP-D*>ckO'SP-A{:*f-r'Stn;f*^ 

5 (7) m. m o ^ ^ i' 0 ^ m -c ^ ^ z t ^ L o ^^is . 

^ y C7 a - i- Jl^ h h S P - D irit^ (6B2) <£rfflV^T 

•li- Bf © * M eg ''i: fifj * n 1 2 s o' la 1 3 -r o 

>hT;f;SeD(r#Mfi^{C^^^^fe®T*.D> Z CD ^ 
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